Abstract: Present investigation was carried out to study the factors which affect milk production of dairy cattle in Labuduwa, Rathgama and Yakkalamulla veterinary ranges in Galle district, Sri Lanka. Breed type of cattle, insemination method, sex of the calves, milk production of mother cows, rearing methods and ectoparasitic tick infestations were studied. The studied cattle were belonged to cross breeds of Jersey, Friesian, Sahiwal and AFS (Australian friesian sahiwal)and Jersey was the most common breed. Sahiwal and AFS breeds tend to produce more male calves under artificial insemination. The milk production of mother cows reared under semi intensive management system was high (p < 0.05). In addition, results revealed that the milk production of artificially inseminated mother cows was higher than that of the naturally bred mother cows (p > 0.05). Boophillus decolaratus was the only tick species present on studied calves with low percentage abundance (14.54%) of male ticks compared to that of female ticks (85.45%). Tick abundance was high in calves reared under free range management system. The tick abundance was high in Labuduwa range than Rathgama range (p > 0.05). According to the findings of the present study, the effect of the cattle management system has considerable impacts on milk production and tick infestations of dairy cattle in studied veterinary ranges in Galle district.
Introduction
Livestock farming is a key component in Sri Lankan agriculture and spread throughout all regions of Sri Lanka with dairying as the primary purpose. Large scale introduction of exotic dairy type cattle has contributed to improve the productivity of the dairy industry [1] . However, there has been a significant drop in the number of cattle during the past two decades. Many years ago, a large number of cattle were raised for milk production, and around 50% of families in Sri Lanka used cattle and buffaloes for agricultural work [2] . The last island-wide census of agriculture conducted in 2002 showed that the populations of the two species had declined to 1.1 and 0.36 million, respectively [3] . Consequently, Sri
Lanka has serious problems in milk production and agricultural needs of the rural areas [2] . Therefore, it of cattle in Galle district is of the crossbred type, comprising mainly of crosses between the indigenous Bos indicus (Zebu) cattle and improved Zebu breeds from the Indian sub-continent, or between Zebu and Bos taurus (European/American) dairy breeds. The main improved Zebu breeds used in dairy production in Sri Lanka are Sindhi and Sahiwal, while the main European breeds used are Friesian and Jersey [3] . The unique characteristic of Sri Lankan dairy industry is that the bulk of milk production is handled by small-scale milk producers who are ignorant of economic aspects of milk production. Southern region of Sri Lanka comprises 5,305 livestock keepers with an estimated 38,000 of dairy cattle. Annual milk production in the region is approximately 4.7 million liters while daily milk production in the region is less than 20,000 liters [4] . As such, there is a need to strengthen dairying as an important enterprise in D DAVID PUBLISHING southern region. The major concern of dairy farmers is breeding of cattle for the milk and high quality offspring production. Successful farming systems produce almost one calf per animal annually. This target could be achieved through improved breeding practices [5] . Reproductive efficiency of the dairy herd is important to the economic success of the dairy operation and most dairy farmers tend to practice AI (Artificial insemination) as the preferred method of upgrading the productivity of their herds [3] . However, dairy farmers in rural areas in Galle district do not practice AI due to various reasons such as lack of facilities, high cost etc. Therefore, the natural breeding is the only available option for them [6] . It has been caused the less production in different breeds in such areas. Further Parasitic diseases are major problem in dairy industry not only in Galle district [7] . Among them ticks are the most important ecto-parasites of livestock [8] in tropical and sub-tropical areas, and are responsible for severe economic losses in livestock. The major losses, however, caused by ticks are due to their ability to transmit protozoan, rickettsial and viral diseases of livestock, which are of great economic importance world-wide. Tick-borne protozoan diseases (e.g. Theileriosis and Babesiosis) and rickettsial diseases (e.g. Anaplasmosis) and cowdriosis and tick-associated dermatophilosis are major health and management problems of livestock in many developing countries. The economically most important ixodid ticks of livestock in tropical regions belong to the genera of Hyalomma, Boophilus, Rhipicephalus and Amblyomma [7] . There are various ways to control ticks, but chemical control with acaricides was considered as one of the best methods. However, several studies have shown that ticks have developed resistance against a range of acaricides. Development of resistance to acaricides, chemical residues in food and the environment and the unsuitability of tick resistant cattle for all production systems are the known adverse effects of chemical control in dairy industry [7] . The major aim of this study was studying the status of dairy farming in Galle district. This study gives important information related to cattle farming in Galle district making successful the aim of study.
Materials and Methods
The study was carried out in three veterinary ranges selected from Galle district namely, Labuduwa, Rathgama and Yakkalamulla where people rear dairy cattle for their additional income. The area was selected, due to the availability of sufficient dairy cattle for the collection of data and as no surveys has been conducted to evaluate the status of calves in these farming systems. Dairy cows with 3 months old calves (n = 35) were selected for the study. Background information about cattle and their calves was collected using a questionnaire. The data was gathered by visiting individual dairy farmers. Monthly milk production data was recorded for six months starting from June. In addition, ectoparasites present in studied calves were recorded. Ticks were collected from regions of tail, perineal region and ear lobes as described by Alkareem et al. (2012) . The numbers of ticks in a 5 × 5 cm 2 region of perineal region were recorded monthly since the 2nd month of the study. The collected tick samples were preserved in 70% alcohol solution [9] . In the laboratory each tick specimen was examined under dissecting microscope and identified using a taxonomic pictorial key of common ticks [10] . 
Results and Discussion

Cattle Information
The informations about cattle management practices and breeding methods at each study site that collected using the questionnaire are summarized in Table 1 . In Yakkalamulla range available breeds were Friesian and Jersey and their calves were born under natural breeding and the population of dairy cows is less than the other two ranges. Most of farmers in Yakkalamulla range rear one or two female cows with one male. Only that male is used for the mating. Because of this reason, the chance for different breed types to be available in this area is less. Rathgama and Labuduwa ranges consist of calves born under AI. Therefore different breed types as Sahiwal an AFS (Australian friesian sahiwal) can be seen in these two ranges. Further Cross breed dairy cows are highly productive and they are the major contribution to household economics in the study area. When management system is considered free range management system is common in all ranges. In addition, semi intensive management system is also practiced in Rathgama and Labuduwa ranges. For Semi intensive management system farmers have to spend more time for maintenance as they have to supply water and food for cattle and calves. In Yakkalamulla range more lands are available for grazing. It may be the reason for using only free range management system in Yakkalamulla range. When free range management system is maintained farmers pay their attention on calves only at the evening and in general, the attention of farmers on calves is less than the other two ranges.
Sex Ratio of Calves
The sex ratio of studied calves is summarized in Table 2 . Using AI technique is to get good quality calves and it will be more profitable if they can get more female calves through AI. Artificially bred, Jersey and Friesian breeds resulted 1:1 and 1:2 male to female ratio respectively. But in natural breeding, male: female sex ratio in Jersey breed and Friesian breed was 3:2 and 1:1 respectively. This indicates that AI is profitable for both breeds. However, for AFS and Sahiwal breeds male/female sex ratio under AI 
Milk Production of Calves
Milk production is an important secondary source of livelihood for the rural people and when the calf is grown the milk production of mother cow is gradually decreased. The mean milk production of mother cows whose calves born artificial and natural breeding is shown in Fig. 1 . However, the dropping down of the milk production in mother cows whose calves born under artificial insemination was slow with the time. In addition, the milk production is also high in mother cow whose calf has been AI than NB (Natural breeding). It may be an advantage of artificial insemination. However there is no statistically significant difference observed between the milk productions of mother cows with their breeding method. Variance of mean milk production of mother cow with respect to the breed type of mother cow and calf is shown in Fig. 2 . This graph shows that the milk production is high, when the mother cow and the calf belonged to the same breed (P > 0.05). However this difference is not statistically significant. The mean milk production of mother cows reared under semi intensive and free range management system is shown in Fig. 3 . The milk production of cows those reared under semi intensive management system is significantly higher (P < 0.05) than those reared under the free range system. It is because of the better management in semi intensive management system than free range management system. It shows that there is an effect of the management system on the milk production of cow.
Tick Infestation of Cattle
Tick infestation studied was conducted on calves in Labuduwa and Rathgama veterinary ranges. All of the observed calves were found to be infested with hard ticks. Soft ticks were not recorded. Both male and female Boophilus decolaratus were recorded. In both ranges, cattle reared under semi intensive management practices were rarely infected by ticks. At the beginning of the study ticks were not counted as farmers followed tick control methods. Since the second month of the study ticks were counted after requesting farmers not to follow tick control methods until the end of the study. The abundance of ticks were ranked as High, Moderate and Low. These scores were given according to the number of ticks that were present in 5 square centimeter of perineal region of calves (< 5 low, 5-15 moderate, > 15 high). In studied calves ticks were present not only in perennial region but also in ear region and tail region. However, the tick abundance was high in perennial region than the other two regions. Therefore, perennial region was selected to count ticks for the study. The tick abundance was shown in Table 3 . The total tick abundance in the selected two ranges is shown in the Fig. 4 and total tick abundance is significantly high in Labuduwa range (P < 0.05). In Rathgama range, tick abundance was moderate that and that indicates factors other than cattle management system caused the high abundance of ticks in Labuduwa range. According to the information collected through questionnaire the farmers in Rathgama range had applied tick control measures for a long time than farmers in Labuduwa range. It might cause low abundance of ticks on calves in Rathgama range. In addition, the amount of land with vegetation cover was higher in Labuduwa range than Rathgama range. Hard ticks generally spend much of their long life on the ground or on vegetation awaiting host [10] . The ecosystem with its vegetation cover and soils constitute a hiding place and source of parasitic infestation. The majority of livestock owners was busy and employed or has no time to concern about their calves. So the efficiency and management system were not in satisfactory level. As a result, ticks had more probability to invade calves reared under free range management system leading high tick infestations. However, the veterinary services in these areas were in a satisfactory level. According to the instructions, farmers apply control measures for ticks. The educational programs for dairy farmers and laborers will be a good solution in order to control the tick infestation of calves further.
Conclusions
Findings of this study conclude that livestock farmers should have given more emphasis on breeding methods and management systems to enhance the dairy industry in Galle district Sri Lanka.
